In Nagasaki on 14 -16 November 1996, the Japanese Panel and transient carriage of the organisms with or without antimicrobial agents were presented. on Cholera and Related Diarrheal Diseases of the US-Japan Cooperative Medical Science Program hosted the first internaHidemasa Izumiya (National Institute of Health [NIH] , tional conference on enterohemorrhagic Escherichia coli Tokyo) presented the results from analysis of ú200 patient, (EHEC) and other diarrheal diseases since the devastating 1996 food, and cattle isolates of E. coli O157:H7 from Japan and outbreaks in Japan and the United States. There were a series the United States during 1990 -1996 and noted the predomiof presentations on the ecology, detection, genetics, epidemiolnance of Shiga toxin (STX) 1 and 2 production. Pulsed field ogy, pathogenesis, and impact of and vaccine developments gel electrophoresis data showed three different groups of E. for Vibrio cholerae, E. coli, Salmonella, Shigella, and Yersinia coli O157:H7 (two involved in the 1996 outbreaks in Mayinfections. These were followed by 1.5 days of presentations June in Okayama and one in July in Osaka and Sakai City [CDC], Atlanta) then emphasized the critical importance of their investigations of the large-scale outbreak of E. coli prompt outbreak investigation and public health responses in O157:H7 infections among schoolchildren in Sakai City, first preventing many cases and deaths, often on the basis of epidereported on 12 July 1996. On 14 July, E. coli O157:H7 was miologic data long before the incriminated vehicle yields the isolated from the stools of 13 symptomatic patients, and on 23 organism (if it ever does). He cited the estimated 800 cases July and 6 August, 2 schoolgirls (10 and 12 years old) died of hemorrhagic colitis prevented in the four-state western US with hemolytic-uremic syndrome (HUS). Although 2 patients outbreak in January 1993 that involved ú700 ill persons, 178 had illness onsets on or before 9 July, the initial peak of diarhospitalizations, 56 cases of HUS, and 4 deaths. On the basis rheal illnesses (often bloody) occurred in the north and east of a definitive early case-control study, the incriminated hamareas of Sakai City on 11 July and in the central and southern burger patties were recalled 12 days before the organism was areas on 12 July. Uncooked radish sprouts from a specific farm isolated from the hamburger. Mead also cited a similar prompt served in school meals on 8 and 9 July were epidemiologically response in the apple juice outbreak in several western states implicated. The possibility that E. coli O157 could spread from in the United States that had occurred in the 3 weeks previous the roots to the upper parts of the plant during cultivation to the meeting and workshop. He also noted increasing conin contaminated water was also demonstrated. Summaries of cerns about potentially contaminated uncooked products, such clinical presentations, secondary cases, asymptomatic infecas lettuce used in salads. tions, treatment with fosfomycin or norfloxacin and lactobacilli,
The United States has two passive surveillance systems for E. coli O157:H7 infections, one physician-based and one laboratory-based. Data from these two passive systems are pub- necessity for rapid public health responses based on sound Differential lipopolysaccharide (LPS) and cytokine signaling epidemiologic data, such as using case-control studies often pathways involved in regulating Shiga toxin receptors on hubefore sophisticated etiologic data are available, was stressed. man vascular endothelial cells were described by Thomas Obrig
The importance of clinical case definitions in both US and (University of Rochester, New York). The movement of Shiga Japan surveillance systems as well as passive and active surtoxin across T-84 and CaCo-2 cell monolayers in vitro and its veillance systems was emphasized. An active surveillance induction of interleukin-8 message and product in T-84 cells system perhaps would require proactive telephone contact was reported by David Acheson (New England Medical Center, with sentinel physicians on a weekly basis and rapid informaBoston).
tion availability via the internet (with data available via In studies of mouse and rabbit models, Shin-ichi Yoshida MMWR from the CDC and from the Japanese NIH at http:// (University of Occupational and Environmental Health, Kitawww.NIH.go.jp/yoken/index.html). kyushu) reported that intravenous STX-2 disrupts the bloodWhat is a case definition? Clinical definitions and susbrain barrier, reaches central nervous system neurons, and pected or confirmed case definitions were discussed. The causes fatal neurotoxicity and periventricular changes on magimportance of using these to define the natural history and netic resonance imaging similar to those seen in patients with any clinical, serologic, or etiologic predictors of resolution or EHEC infections. Philip Tarr (University of Washington, Seatdevelopment of HUS or other complications was emphasized. tle) described studies of the genetic regulation of the LPS O The importance of establishing standard case definitions was side chain of E. coli O157:H7, suggesting that it was acquired noted, as was the necessity to develop international training independently by this organism and may reduce its acid suscepopportunities in field epidemiology as well as basic laboratibility, possibly contributing to its apparent low infectious tory methods at sites such as the US CDC, Japan NIH, and dose.
elsewhere. A pathogenicity island (locus of enterocyte effacement), inWhat methods of diagnosis are available or needed for deteccluding a 94-kDa outer membrane protein intimin and a type III tion of EHEC in food, water, or fecal samples? The limitaprotein secretion system with products essential for attaching to tions of simply testing sorbitol-negative isolates for serotype and effacing target cells, was reported for E. coli O157:H7
and stx genes by PCR or for toxins by reversed passive latex analogous to that for enteropathogenic E. coli by James Kaper agglutination and the potential importance of examining for (University of Maryland, Baltimore). In addition, these secreted Shiga toxin produced by organisms other than E. coli O157 proteins were recognized by HUS patient sera. Gerald Keusch were noted. Preliminary data from a hospital in Virginia sug-(New England Medical Center) presented data on the immunogested that non-O157 EHEC strains may rival E. coli O157:H7 genicity in rabbits of the Shiga toxin B subunit expressed on in frequency of occurrence. Standard protocols and procedures a plasmid electroporated into the live oral cholera vaccine strain for diagnosis and serologic or toxin testing would therefore be CVD 103-HgR and the immunogenicity in mice of toxoid proextremely helpful. duced from formalin-treated STX-1 and -2 holotoxins.
What therapies or combinations might be effective in reducShinji Yamasaki (International Medical Center of Japan, ing illness severity or the frequency of complications such as Tokyo) described work to develop a potential live oral E. coli HUS? Options include receptor analogue Gb3 derivatives, O157:H7 cattle vaccine using a double mutation at the glutamic antitoxic immunoglobulin, antibody to O antigens or other suracid 167 and arginine 170 positions in Shiga-like toxin type face antigens, and antibiotics. Careful double-blind efficacy IIv E167Q/R170L with substantially reduced toxicity. Finally, and cost-effectiveness studies are badly needed. Due to the Alison O'Brien (Uniformed Services University for the Health widely scattered and often sporadic nature of EHEC infections, Sciences, Bethesda, Maryland) presented intriguing data on international collaboration in the conduct of clinical trials using the outer membrane product EaeA (or intimin, found to should be developed. be absolutely required for tissue culture cell colonization or What are the risk factors for HUS? The roles of genetics for the attaching and effacing lesion in gnotobiotic pigs) to and age may be important. produce antibody to block E. coli O157:H7 colonization in What preventive measures are effective? Options include calves and piglets. She also described plans for active immunireservoir control by regulating food safety such as the new zation of sows and cows intranasally or orally, perhaps with a USDA PR/HACCP system, vaccines for cattle (using STX-1, plant-based (canola or alfalfa) intimin-expressing vaccine.
STX-2, or intimin), and means to prevent spread or disease in Workshop humans. In outbreak or high-risk situations, vaccines administered to family members, elderly patients, or day care center At the very stimulating workshop that followed the meeting, several key questions were identified. children might help limit secondary cases.
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